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In the Claims: 

1. (Currently Amended) A nnethod of continuouslv etching a multi-layer film, 
comprisin g the steps of : 

storing a target etch depth for each lavcr of a plurality of layers of said multi-Iaver 

fihn: 

determining the value of a selected optical characteiistic for an initial laver of said 
plurality of layers: 

etching a layer of said p lurality of layers according t o selected etching parameters^ 
said etching of each layer further comprising : 

faldetcraiining a plurality of values for said selected optical 
choract e riotioo each charact^stic a ssociated with each o ne of said plurality of layers-cttid 
dotonninod during ooid etching of - said associat e d one of caid pluiulity of Iftyo fs 
undergoing said etchin|g,~ md 

(h) calculat i ng in real time the d otormining d ynamic etch progressions 
eaeh-based on ^ie-e^said plural ity of values associated with said layer e ptical 
characteriatioo that is associated with a particular on e of ooid plurality of layers 
undergoing said etchings 

(c) determining if one of said dynamic etch progressions is the same as 
said target etch depth for said laver undergoing said etching, and 

(d^ repeating steps fb) and fc^ until said t arget etch depth and said dynamic 
etch progressions are the same: 

dgtermining the value of a selected optical ch aracteristic for another laver of sa| 4 
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Plurality of layers: and 

repeating said etching step for said another layer . 

2. (Currently Amended) The method as recited in Claim 1 further comprising 
comparing said optical characteristics during the etching of a selected layer to detect 
differences therein and dynamically adjusting said etching parameters according to said 
differences. 

3. (Currently Amended) The method as recited in Claim 1 wherein at least two of 
said plurality of saiioptical characteristic s of at least two of said layers arc substantially 
similar. 

4. (Currently Amended) The method as recited in Claim 1 further comprising 
determining a plurality of refractive indice s, one each associated with one of said 
plurality of lay^, and^wherein «Bfih-ef said dynamic etch progressions for each layer of 
said plural ity of layers is fefth^bascd on one of said plurality of refractive indices that is 
associated with said particular on e javer of said plurality of layers undergoing said 
etching. 

5. (Currently Amended) The method as recited in Claim 1 wherein said step of 
calculatin g, dQtonnining ggid d ynamic etch progressions is further based on an elapsed 
etch time. 
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6. (Currently Amended) Hie method as recited in Claim 1 wherein said etching 
include s a process [[one ]]selected from the gTx>up consisting of: 

diy plasma etching; 
chcmical-vapor-dcpositiot); 
sputter deposition; 
themial deposition; 
evaporation; and 
physical vapor transport. 

7. (Original) The method as recited in Claim I wherein said plurality of layers 
includes at least three layers. 

8. (Original) The method as recited in Claim 1 wherein at least one of said plurality 
of layers comprises one selected from the group consisting of: 

fluorosilicate glass; 
undoped silicon glass; 
phosphosilicate glass; and 
silicon nitride. 

9. (Currently Amended) The method as recited in Claim 1 wherein sai d step of 
detcmiinin g a plurality of values for said plurolit^' of selected o ptical characteristic 



characteriotios i ncludes collecting interference signals reflected from said particular one 
of said plurality of layers undergoing said etching. 
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10, (Currently Amended) The method as recited in Claim 9 wherein sai d step of 
determinin g a plurality of values for said plurality of selected o ptical characteristic 
oharactcrigtico includes analyzing said interference signals to determine a frequency of 
said associated one of said plurality of layers. 

1 L - (Qrigiual) The method as recited in Claim 1 0 wherein said analyzing includes 
performing a Fast Fourier TransforaL 

12. (Original) The method as recited in Claim 1 wherein said etching removes 
portions of said plurality of layers. 

13. (Currently Amended) A method ofmanufacturing a microelectronic device, 
comprising: 

providing a substrate having a first layer located on a sur&ce thereof and a second 
layer located on said first layer; 

storing a first target etch depth for said fust lavcr and a second target etch depth 
for said second laygr; 

detOTnining a first etch rat e for said first laver by identifying a first optical 
characteristic of said first layer by interferometry; 

etching said first laver to a first target etch depth based on said first etch rate; 

determining a second etch rat e for said second laver by identifying a second 
optical characteristic of said second layer by interferometry; and 
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etching said second layer to saii[[a ]]sBcond target etch depth based on said 
second etch rate. 

14. (Original) The method as recited in Claim 13 wherein said etching to said first 
target etch depth continues until said second optical characteristic is identified, at which 
time said etching to said second target etch depth begins, 

15. (Original) The method as recited in Claim 1 3 wherein said first target etch depth 
is further based on a first refractive index of said first layer and wherein said second 
target etch depth is fiirthcr based on a second refractive index of said second layer. 

16. (Original) The method as recited in Claim 13 wherein said first target etch depth 
is fbrther based on a first elapsed etch time and wherein said second target etch depth is 
further based on a second elapsed etch time. 

1 7. (Currently Amended) The method as recited in Claim 1 3 wherein at least one of 
said etching to said first and second target etch depths includes anroce&s T fone ]]selected 
from the group consisting of: 

dry plasma etching; 
chmucal-vapor-deposition; 
sputter deposition; 
thermal deposition; 
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evaporation; and 
physical vapor transport 

18. (Original) The method as recited in Claim 13 wherein at least one of said first 
and second layers comprises one selected from the group consisting of: 

fluoTosilicate glass; 
undoped silicon glass; 
phosphosilicatc glass; and 
silicon nitnde. 

19. (Original) The method as recited in Claim 13 wberein said identifying said first 
optical characteristic includes collecting first interfer^cc signals reflected from said first 
layer during said etching to said fibrst target etch depth and wherein said identifying said 
second optica) characteristic includes collecting second interference signals reflected 
jBrom said second layer during said etching to said second target etch depth. 

20. (Original) The method as recited in Claim 1 9 wherein said first optical 
characteristic is a first fi^uency detennincd by analyzing said first int<^ference signals 
and said second optical characteristic is a second frequency determined by analyzing said 
second interference signals. 
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21 . (Original) The method as recited in Claim 20 wherein at least one of said 
analyzing said first and second interference signals includes perfonning a Fast Fourier 
Transform. 

22. (Cancel) 

23. (Cuirently Amended) A method of manufacturing a microelectronic device 
comprising: 

providing a substrate with a first laver located on a surface thereof and havinp a 
first optical characteristic and a second layer having a second optical characteristic 
located on said first lave ra surfaoa of said f . nhntmtn ; 

determining a first etch rat e for said first lay^ r by identi^g the first optical 
characteristic by interferometiy, 

providing a control algorithm and inputting a first and second tareet etch deoth 
md said first etch rale into said control algorithnr^ 

etching said first layer to [[a ]]said.first target etch dq)th based on said first etch 

rate; 

detamining a second etch rate for said second lavpf by identifying the second 
optical diaracteristic by interferometry; and 

etchlng,said second layer to said (" fa ]]second target etch dq)th based on said 
second etch rate. 
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24. (Previously Presented) The method of Claim 23 wherein said etching to said first 
target etch depth continues until said second optical characteristic is identified, at which 
time said etching to said second target etch depth begins. 

25. (Previously Presented) The method of Claim 23 wherein said first target etch 
depth is further based on a fiist refractive index of said layer and wherein said second 
target etch dqpth is further based on a second refractive index of said layer. 

26. (New) A method of continuously processing a multi-layer fibu. comprising the 
steps of: 

storing a target thickness for each layer of a plurality of layers of said multi-layer 

fihn; 

determining the value of a selected optical characteristic for an initial layer of said 
plurality of layers; 

changing the thickness of a layer of said plurality of layers according to selected 
parameters, said changing the thickness of each layer finther comprising, 

(a) deteimining a plurality of values for said selected optical characteristic 
associated with each one of pluraKty of layers undergoing said changing of thickness. 

(b) calculating in real time the dynamic thickness changing processions 
based on said plurality of values associated with said layer undergoing said changing of 
thickness, 

(c) deteimining if one of said dynamic etch progressions is the same as 
said target thickness for said layer undergoir^ said changing of thickness, and 
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(d) repeating steps (b) and (c) until said target thickness and said dynamic 
changing of thickness progressions are the same; 

determining the value of a selected optical characteristic for another layer of said 
plurality of layers; and 

repeating said changing the thickness step for said another layer. 
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